quency while increasing treatment satisfaction and quality of life in the patient population evaluated.
Introduction
Coronary artery disease is a prevalent health condition worldwide, affecting both developed and underdeveloped nations. In Brazil, cardiovascular illnesses are responsible for 34% of deaths, of which 1/3 are by diseases of the coronary arteries. Diseases of the circulatory system are in first place among causes of hospitalization in Brazil, and myocardial infarction, heart failure, and stroke are among the diseases most commonly leading to death [1] .
Chronic stable angina pectoris is diagnosed in the United States in approximately 500,000 individuals per year, and is related to a decline in quality of life among affected patients and increased physical limitation [2] . This condition is also related to high costs as a result of missed work and medical costs [3] - [6] .
Pharmacological angina pectoris therapy aims to provide symptomatic relief and to allow for a progressive improvement of the clinical condition [5] . Pharmacological therapy includes use of aspirin and beta blockers as well as calcium antagonists and nitrates, while more severe cases may require surgical intervention (angioplasty and revascularization) [3] .
Propatyl nitrate is a coronary vasodilator that presents immediate and prolonged action. It is indicated in the treatment of acute episodes of angina pectoris, as well as in the prevention of acute angina crises brought on by exercise and in patients with chronic coronary insufficiency [7] - [10] . This drug was first approved under the brand name Etrynit and has been in use since the 1960's when the first studies were performed in Europe investigating the use of propatyl nitrate in patients presenting angina pectoris [11] - [13] . When administered sublingually, propatyl nitrate has a fast onset of action, beginning between 55 and 150 seconds after administration [14] [15], with higher plasma concentrations as compared to oral administration [14] .
The primary study objective was to evaluate the clinical and laboratory results of treatment with propatyl nitrate in patients presenting with chronic stable angina pectoris. Secondary study objectives were to assess the efficacy of propatyl nitrate in the treatment of angina pectoris using the Seattle Angina Questionnaire (SAQ) and to assess the safety of this drug through monitoring of laboratory parameters and occurrence, severity, and duration of any adverse events. This is the first large scale study in the Brazilian population using a validated outcome measure (SAQ).
Material & Methods
This was an open, self-paired comparative study performed at UNIFESO Medical School. The study protocol and related documents were submitted to and received approval of the Ethical Committee (Approval no. 452.152) and health authorities prior to study startup. After screening and informed consent, eligible subjects (defined as patients of both genders between the ages of 50 and 68 with a clinical diagnosis of chronic stable angina pectoris) were enrolled to treatment.
Pretreatment assessments included demographic data collection as well as assessment of angina episodes, in terms of quality, location, radiation, duration, triggering factors, relief factors, and associated symptoms. Based on these assessments, angina was classified according to the Canadian Cardiovascular Society Grading System for Stable Angina (Grades I-IV) [16] . Subjects presenting Grade IV stable angina at screening were excluded from the study.
The study treatment consisted of sublingual tablets containing 10 mg of propatyl nitrate, at the dose of three sublingual tablets per day, to be taken at 8:00 A.M., 2:00 P.M., and 8:00 P.M. for a period of thirty days. Subjects returned to the study center after 15 days of treatment for Visit 2 assessments, and at the end of the 30-day treatment period (Visit 3). At each study visit, data on compliance, medical history, physical examination, vital signs, and angina evaluation were collected as well as laboratory tests, electrocardiogram, adverse event monitoring and use of concomitant medication.
In this study, efficacy was evaluated using the Seattle Angina Questionnaire [17] performed at pretreatment and at Visit 3. The SAQ is a validated 19-item self-administered questionnaire that measures five areas of coronary artery disease: physical limitation, anginal stability, anginal frequency, treatment satisfaction, and disease perception. The primary efficacy endpoint was the number of angina episodes presented by each subject during the treatment period. This was assessed by the number of subjects presenting with an improvement of ≥30% on the SAQ subcategory specific for episodes of angina frequency.
Safety variables included vital signs and physical exam as well as occurrence, intensity, and duration of adverse events recorded during the treatment period, in addition to laboratory tests performed at Pretreatment, Visit 2 and Visit 3. Use of concomitant medications was also monitored throughout the treatment period. At the last study visit, the study investigator assessed overall efficacy (using the 5 SAQ categories) and tolerability (overall patient status and incidence, number, and severity of adverse events) of the study drug as "Very Good", "Good", "Fair", or "Poor".
Sample size calculation of 200 subjects was based on predicted SAQ scores for anginal frequency, with a preversus post-treatment mean difference of 0.3 points, with a standard deviation of 1.0, using a two-tailed test with an alpha of 0.05 and power of 80.4%.
All data were recorded in the clinical research form. Statistical analysis of collected data was performed using GraphPad Prism 5 software. Clinical efficacy and safety were statistically analyzed by comparison of the results of each visit in relation to pretreatment data. For comparisons of categorical variables, the chi-squared or Fishers test was used, and for continuous variables we used either the Student's T test or analysis of variance (ANOVA). SAQ scores were coded and analyzed in accordance with the instructions outlined by the developers of the questionnaire.
Results
A total of 200 subjects were included in the study, with 102 male subjects (51%) and 98 female subjects (49%). Mean patient age was 60.96 years (±4.447). The demographic and pretreatment characteristics are summarized in Table 1 . Of the total randomized patients, 79 (39.5%) presented angina Grade I, while 108 (54%) presented Grade II, and 13 (6.5%) presented Grade III angina.
At Visit 2, a total of 16 subjects were removed from the study due to: protocol violation (n = 5), adverse event (n = 5), lost to follow-up (n = 5), withdrawal of consent (n = 1). At Visit 3, a further 9 subjects were removed from the study due to: withdrawal of consent (n = 2), lost to follow-up (n = 3), adverse event (n = 3), adverse event and laboratory test alteration (n = 1).
Vital signs and physical examination results were recorded at pretreatment and at subsequent study visits. The results of these observations are presented in Table 2 . While there was an increase in mean weight among patients, the change did not reach statistical significance (p = 0.342), however increase in BMI was statistically significant (p = 0.008). There was a statistically significant reduction in both systolic and diastolic blood pressure (p < 0.0001 for both assessments). Heart rate also decreased significantly from Pretreatment to Visit 3 (p = 0.0001). There was no statistically significant change in respiratory rate among treated subjects during the study (p = 0.23). Laboratory and electrocardiogram results did not vary throughout the treatment period.
The SAQ Score results are summarized in Figures 1(a) -(e). There was no statistically significant change from pretreatment in the Physical Limitation scale (p = 0.7415). The Angina Stability scale showed a statistically significant improvement from pretreatment (p < 0.0001). There was a statistically significant improvement in the Angina Frequency scale as well as in the Treatment Satisfaction scale statistically significant improvement from pretreatment (p < 0.0001). The improvement in the Quality of Life scale was also statistically significant (p < 0.0001).
A total of 56 subjects presented with adverse events during the treatment period. Adverse events were observed among 41 subjects at Visit 2 and 35 subjects at Visit 3. The adverse events considered to be related to study drug administration included headache (mild, n = 9; moderate, n = 5; severe, n = 1), dizziness (mild, n = 7), bradycardia (mild, n = 4), nausea (mild, n = 2), severe agitation (n = 1), mild agitation (n = 1), and mild diarrhea, rubor, and sudoresis (n = 1 for each AE).
The results of the assessment of overall efficacy and tolerability performed by the investigator at the end of the study were as follows: for efficacy, the study drug was considered "Very Good" among 46.59% of the subjects, "Good" among 29.55%, "Acceptable" among 18.75%, and "Poor" among 5.11% of the subjects enrolled to treatment. In terms of tolerability, the study drug was considered "Very Good" among 47.73% of the subjects, "Good" among 29.55%, "Acceptable" among 18.75%, and "Poor" among 3.98%.
Discussion
Stable angina represents the initial clinical picture of ischemic heart disease in 50% of affected patients [18] . Alone, angina pectoris as a clinical entity presents a negative impact on patient quality of life [2] [19] . Although this study presents the limitation of no placebo control group (for ethical reasons), the results of this study indicate a favorable impact of propatyl nitrate therapy on quality of life among patients presenting with chronic stable angina. Indeed, treatment with propatyl nitrate yielded favorable, statistically significant improvements in each of the SAQ scales, with the exception of Physical Limitation, where improvement did not reach statistical significance. This result may be due to the treatment group not having presented a great deal of physical limitation to begin with; pretreatment mean scores for this subcategory were 85.06 compared to post-treatment scores of 85.48. Efficacy of the nitrates and nitrites as vasodilators has been extensively reported and documented in the literature [11] [13] and the findings of this study are in agreement with those previously reported for propatyl nitrate use in terms of number of angina episodes [15] [20] . Given the fact that previous studies of propatyl nitrate were performed in the 1960s and did not employ the SAQ, it is difficult to perform a comparative analysis with the results of our study [11] - [15] [20] . Furthermore, most of these studies induced acute angina pectoris using the exercise-tolerance test while our study assessed subjects as they carried our normal daily activities.
Overall, propatyl nitrate was well-tolerated, with no occurrence of serious adverse events. Adverse events that were observed were for the most part mild in severity and transient in duration, resolving prior to the end of the treatment period. The adverse events observed during the treatment period were in accordance with those reported in the literature associated with nitrate therapy, including headache, dizziness, and gastrointestinal side effects [21] . Treated subjects did have increase in BMI, and reduction in heart rate and blood pressure (as expected when using nitrates) while remaining safety variables were unchanged. Laboratory and electrocardiogram results did not vary throughout the treatment period.
In Brazil, propatyl nitrate is among the most commonly employed medications for the treatment of stable angina pectoris [1] . Nitrates represent the oldest treatment modality for addressing angina pectoris [21] . Although this drug has been in use for over 60 years, there is little data in the national and international literature on its use among patients with chronic stable angina pectoris. It is hoped that the results of this study will contribute to the knowledge of the effect of propatyl nitrate on this patient population.
Conclusion
The results of this study indicate that therapy with propatyl nitrate was safe and effective in treating chronic stable angina pectoris over the course of the 30-day treatment period. Treatment with propatyl nitrate increased angina stability and reduced angina frequency while increasing treatment satisfaction and quality of life in the patient population evaluated.
